INTRODUCTION {#sec1-1}
============

Vitiligo is characterized clinically by the development of depigmented macules that correspond histologically to decreased or absent melanocytes in the affected skin. Half of all patients develop the disease in childhood and adolescence before the age of 20 years, making vitiligo an important skin disease of childhood.\[[@ref1]\] The main mechanism of melanocyte destruction is hypothesized to be an autoimmune lymphocytic attack on melanocytes.\[[@ref2]\] Tacrolimus is an immunomodulator which has the ability to interfere with multiple immune as well as inflammatory pathways, and this may explain its effect on vitiligo.\[[@ref3]\] Tacrolimus exerts its biological activity after binding to the cytosolic 12-kd macrophilin FK506 binding protein (FK-BP). The tacrolimus/FK-BP complex inhibits calcineurin-mediated phosphorylation of the transcription factor, that is, nuclear factor of activated T cells (NFAT); and thereby the expression of several inflammatory T-cell cytokines.\[[@ref4][@ref5]\] In general, topical tacrolimus is well tolerated by most patients and does not have any serious adverse effects. This makes it an excellent alternative for persons with vitiligo, who have poor compliance to phototherapy or have a fear of side effects of long term topical steroid use.\[[@ref3]\] The common adverse effects include pruritus and burning sensation at application site, which are mild and transient.\[[@ref6]\] There are few reports of tacrolimus-induced localized hyperpigmentation in the literature. To the best of our knowledge, there exists only one such report in a case of vitiligo.

CASE REPORT {#sec1-2}
===========

A 10-year-old boy presented with depigmented macules over his scalp, periorbital regions, elbows, thighs, legs, and feet for the past 1.5 years. The disease was stable and he was prescribed topical tacrolimus 0.03% once daily application at bedtime over all the depigmented macules. No photoprotection was advised. At first follow-up visit after 2 months, there was near complete repigmentation over the periorbital macules; however, it was hyperpigmented as compared to surrounding normal skin \[[Figure 1](#F1){ref-type="fig"}\]. There was some perifollicular repigmentation in most of the other vitiligo lesions \[[Figure 2](#F2){ref-type="fig"}\]. Topical tacrolimus was stopped and the patient was advised photoprotection along with use of sunscreens. Additionally, the patient was started on topical psoralen + ultraviolet A (PUVAsol) for the treatment of vitiligo over other sites. On his next follow-up visit a month later, there was a mild reduction in the periorbital hyperpigmentation; while the other lesions continued to show perifollicular repigmentation.

![Well-defined hyperpigmented macules at sites of tacrolimus application for periorbital lesions of vitiligo](IDOJ-5-164-g001){#F1}

![Perifollicular repigmentation in vitiligo lesions over the knees](IDOJ-5-164-g002){#F2}

DISCUSSION {#sec1-3}
==========

Topical tacrolimus is currently approved by the US Food and Drug Administration (FDA) for the treatment of atopic dermatitis. Its use in vitiligo is off-label. It is indicated in both 0.03 and 0.1% strengths for adults, and is indicated only in the 0.03% strength for children aged 2-15 years. Its safety and efficacy have been repeatedly demonstrated in many clinical trials. The adverse effects include pruritus, burning sensation, and erythema which generally subside spontaneously.\[[@ref7]\] Though long-term human data have not demonstrated any increase in photocarcinogenicity with topical tacrolimus, protection from the sun is generally recommended during treatment.

Though hyperpigmentation is often seen following photochemotherapy for lesions of vitiligo, reports relating to tacrolimus-induced hyperpigmentation have only recently started emerging in the literature. Shen and Pedvis-Leftick first reported staining of gingiva, labial mucosa, and vestibule after topical use of tacrolimus to treat oral lichen planus.\[[@ref8]\] Fricain *et al*., reported the case of oral mucosal pigmentation due to an increased local number of melanocytes and increased melanogenesis after oral lichen planus treatment with topical tacrolimus.\[[@ref9]\] In both these cases, the pigmentation was temporary and completely disappeared within months of stopping treatment. Hickey *et al*., reported three cases of lentiginosis after topical application of tacrolimus for atopic dermatitis.\[[@ref10]\] De and Kanwar reported a case of hyperpigmentation in a photo exposed patch of vitiligo with use of topical tacrolimus. The hyperpigmentation was temporary, with return of depigmentation within 1 month of stopping treatment.\[[@ref11]\] Strikingly, the site of hyperpigmentation was the periorbital area which was similar to our patient. This may be related to the greater efficacy of tacrolimus in repigmenting facial lesions of vitiligo. In fact, in a study on the efficacy of tacrolimus in 57 pediatric patients of vitiligo, the fastest and most complete response was seen in eyelid lesions. This may relate to the high vellus hair density over the eyelids.\[[@ref2]\] As in the case reported by De and Kanwar, hyperpigmentation in our patient was observed only in the photo exposed site and was temporary. Lo *et al*., felt that those vitiligo patients who received UV radiation incidentally while using tacrolimus, responded better than the patients who did not.\[[@ref3]\]

The mechanism of repigmentation in vitiligo by tacrolimus is elucidated by the molecular *in vitro* studies of Lan *et al*., and Kang and Choi. Lan *et al*., reported that the interaction between keratinocytes and tacrolimus create a favorable milieu for melanocyte growth and migration.\[[@ref12]\] Kang and Choi further explained the increase in pigmentation, as due to the stimulatory action of tacrolimus on tyrosinase activity and its expression.\[[@ref13]\] This may have been responsible for the hyperpigmentation seen in our patient.

CONCLUSION {#sec1-4}
==========

In our patient, the hyperpigmentation was seen only in the photo exposed site, while vitiligo lesions on other sites showed follicular pigmentation. The hyperpigmentation was temporary and started reducing upon discontinuing tacrolimus and observance of photoprotective measures.

Because UV light might have a synergistic action with tacrolimus in causing hyperpigmentation, we would like to suggest regular monitoring of patients on tacrolimus for the development of this side effect. In addition, sunscreen use or photoprotection may be recommended, especially if the lesions are on photo-exposed sites, with special caution for lesions in the periorbital area.
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